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Objective: To review 15 years of National Collegiate Athletic
Association (NCAA) injury surveillance data for women’s field
hockey and identify potential areas for injury prevention initia-
tives.
Background: Field hockey is one of the most popular sports
worldwide and is growing in participation in the United States,
particularly among women. From 1988–1989 to 2002–2003,
participation in NCAA women’s field hockey increased 12%,
with the largest growth among Division III programs. In 2002–
2003, 253 colleges offered women’s field hockey and 5385
women participated.
Main Results: Game injury rates showed a significant aver-
age annual 2.5% decline over 15 years, most likely fueled by
drops in ankle ligament sprain, knee internal derangement, and
finger fracture injuries. Despite this, ankle ligament sprains
were common (13.7% of game and 15.0% of practice injuries)
and a frequent cause of severe injuries (resulting in 10 days
of time-loss activity). Concussion and head laceration injuries
increased over this same time, and the risk of sustaining a con-
cussion in a game was 6 times higher than the risk of sustaining
one during practice. Overall, injury rates were twice as high in
games as in practices (7.87 versus 3.70 injuries per 1000 ath-
lete-exposures, rate ratio  2.1, 95% confidence interval  2.0,
2.3). Most head/neck/face (71%) and hand/finger/thumb (68%)
injuries occurred when the player was near the goal or within
the 25-yd line and were caused by contact with the stick or ball
(greater than 77% for both body sites); for 34% of head/neck/
face injuries, a penalty was called on the play.
Recommendations: Equipment (requiring helmets and pad-
ded gloves) and rule changes (to decrease field congestion
near the goal) as well as evidence-based injury prevention in-
terventions (eg, prophylactic ankle taping/bracing, neuromus-
cular balance exercise programs) may be viable prevention ini-
tiatives for reducing injury rates in women’s collegiate field
hockey players.
Key Words: athletic injuries, injury prevention, knee injuries,
ankle injuries, concussions
The National Collegiate Athletic Association (NCAA)conducted its first women’s field hockey championshipin 1981. In the 1988–1989 academic year, 225 schools
were sponsoring varsity women’s field hockey teams, with
4905 participants. By 2002–2003, the number of varsity teams
had increased 12% to 253, involving 5385 participants.1 Par-
ticipation growth during this time was apparent primarily in
Division III.
SAMPLING AND METHODS
Over the 15-year period from 1988–1989 through 2002–
2003, an average of 17.6% of schools sponsoring varsity wom-
en’s field hockey programs participated in annual NCAA In-
jury Surveillance System (ISS) data collection (Table 1). Field
hockey data were not collected in 2003–2004 as a result of
pilot testing for conversion to a Web-based system. The sam-
pling process, data collection methods, injury and exposure
definitions, inclusion criteria, and data analysis methods are
described in detail in the ‘‘Introduction and Methods’’ article
in this special issue.2
RESULTS
Game and Practice Athlete-Exposures
The average annual numbers of games, practices and ath-
letes participating for each NCAA division, condensed over
the study period, are shown in Table 2. Division I annually
averaged 7 to 10 more practices and 1 to 2 more games than
did Divisions II and III. Average numbers of game and prac-
tice athletes were similar in all divisions.
Injury Rate by Activity, Division, and Season
Game and practice injury rates over years combined across
divisions with 95% confidence intervals (CIs) are presented in
Figure 1. A significant average annual decrease in game
(2.5%, P  .01) injury rates and a small, nonsignificant
average annual increase in practice (0.3%, P  .74) injury
rates occurred over the sample period. Over the 15 years of
the study, the rate of injury in a game situation was more than
2 times higher than in practice (7.87 versus 3.70 injuries per
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Table 1. School Participation Frequency (in Total Numbers) by Year and National Collegiate Athletic Association (NCAA) Division,











1988–1989 18 78 4 22 24 125 46 225 20.4
1989–1990 12 76 2 20 21 123 35 219 16.0
1990–1991 14 76 3 13 22 128 39 217 18.0
1991–1992 13 74 5 13 24 126 42 213 19.7
1992–1993 14 71 3 20 23 120 40 211 19.0
1993–1994 18 71 5 22 20 121 43 214 20.1
1994–1995 20 71 3 22 23 128 46 221 20.8
1995–1996 15 73 2 23 24 135 41 231 17.7
1996–1997 19 71 3 25 26 132 48 235 20.4
1997–1998 19 72 1 27 23 135 43 234 18.4
1998–1999 7 73 1 26 10 141 18 240 7.5
1999–2000 15 75 1 24 28 140 44 239 18.4
2000–2001 8 76 5 25 22 147 35 248 14.1
2001–2002 15 77 2 26 16 149 33 252 13.1
2002–2003 21 77 5 26 24 150 50 253 19.8
Average 15 74 3 22 22 133 40 230 17.6
*‘‘Participating’’ refers to schools that provided appropriate data to the NCAA Injury Surveillance System; ‘‘Sponsoring’’ refers to the total number
of schools offering the sport within the NCAA divisions.
Figure 1. Injury rates and 95% confidence intervals per 1000 athlete-exposures by games, practices, and academic year, women’s field
hockey, 1988–1989 through 2002–2003 (n  1220 game injuries and 2066 practice injuries). Game time trend P  .01. Average annual
change in game injury rate  2.5% (95% confidence interval  4.3, 0.6). Practice time trend P  .74. Average annual change in
practice injury rate  0.3% (95% confidence interval  1.5, 2.1).
1000 athlete-exposures [A-Es] (data not shown), rate ratio 
2.1, 95% CI  2.0, 2.3).
The total number of games and practices and associated
injury rates condensed over years by division and season (pre-
season, in season, and postseason) are presented in Table 3.
Over the 15-year period, 1220 injuries from 10 358 games and
2066 injuries from 26 740 practices were reported. The game
injury rate did not differ among divisions (P  .25) or within
seasons (P  .34). The practice injury rate did not differ
among divisions (P  0.71) but did differ within season (P
 0.01). Injury rates were almost 3 times as high in preseason
practice as in regular-season practice (6.37 versus 2.21 injuries
per 1000 A-Es, rate ratio  2.9, 95% CI  2.7, 3.1) and were
4 times higher than postseason practice rates (6.37 versus 1.63
injuries per 1000 A-Es, rate ratio  3.9, 95% CI  2.8, 5.4).
Body Parts Injured Most Often and Specific Injuries
The frequency of injury to 5 general body parts (head/neck,
upper extremity, trunk/back, lower extremity, and other/sys-
tem) for games and practices with years and divisions com-
bined is shown in Table 4. More than 40% of all game injuries
and 60% of all practice injuries were to the lower extremity.
Head/neck (25.3%) and upper extremity (20.7%) injuries were
also common game injuries. In practices, the trunk/back
(16.2%) was the second most commonly injured area.
The most common body part and injury type combinations for
games and practices with years and divisions combined are dis-
played in Table 5. All injuries that accounted for at least 1% of
reported injuries over the 15-year sampling period were included.
In games, ankle ligament sprains (13.7%), knee internal derange-
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Table 2. Average Annual Games, Practices, and Athletes
Participating by National Collegiate Athletic Association Division







I 19 15 52 21
II 18 15 45 21
III 17 15 42 21
Table 4. Percentage of Game and Practice Injuries by Major
Body Part, Women’s Field Hockey, 1988–1989 Through 2002–2003
Body Part Games Practices
Head/neck 25.3 8.4
Upper extremity 20.7 8.1
Trunk/back 7.1 16.2
Lower extremity 43.2 60.2
Other/system 3.8 7.1
Table 3. Games and Practices With Associated Injury Rates by National Collegiate Athletic Association Division and Season,


















Preseason 131 4.99 1.90, 8.08 4075 5.87 5.36, 6.39
In season 3762 8.45 7.69, 9.21 7103 2.18 1.95, 2.42
Postseason 258 5.93 3.45, 8.41 506 2.20 1.28, 3.12
Total Division I 4159 8.19 7.48, 8.90 11 699 3.53 3.29, 3.76
Division II
Preseason 12 10.70 0.00, 25.53 702 6.75 5.42, 8.08
In season 711 10.48 8.55, 12.41 1013 1.99 1.39, 2.59
Postseason 29 9.69 0.19, 19.19 42 0.00 0.00, 0.00
Total Division II 753 10.62 8.73, 12.51 1757 3.84 3.21, 4.48
Division III
Preseason 184 7.26 4.16, 10.37 4511 6.74 6.22, 7.25
In season 4847 7.20 6.58, 7.81 8093 2.26 2.03, 2.49
Postseason 389 7.84 5.53, 10.16 633 1.29 0.66, 1.93
Total Division III 5446 7.25 6.66, 7.82 13 284 3.83 3.60, 4.06
All Divisions
Preseason 327 6.49 4.28, 8.71 9288 6.37 6.02, 6.72
In season 9320 7.96 7.49, 8.42 16 209 2.21 2.05, 2.37
Postseason 676 7.19 5.51, 8.88 1181 1.63 1.11, 2.15
Total 10 358 7.87 7.43, 8.31 26 740 3.70 3.54, 3.86
*Wald 2 statistics from negative binomial model: game injury rates did not differ among divisions (P  .25) or within seasons (P  .34). Practice
injury rates did not differ among divisions (P  .71) but did differ within seasons (P  .01). Postseason samples sizes are much smaller (and
have higher variability than preseason and in season sample sizes because only a small percentage of schools participated in the postseason
tournament in any sport, and not all of those were a part of the Injury Surveillance System sample. Numbers do not always sum to totals because
of missing division or season information.
ment injuries (10.2%), concussions (9.4%), upper leg muscle
strains (7.0%), and finger fractures (6.5%) were the 5 most com-
mon injuries. In practices, upper leg muscle strains accounted for
26.9% of all reported injuries, whereas ankle ligament sprains
(15.0%), pelvis-hip muscle strains (9.9%), and knee internal de-
rangements (7.8%) were also common injury categories. A par-
ticipant had 6 times the risk of sustaining a concussion in a game
as in a practice (0.52 versus 0.09 per 1000 A-Es, rate ratio 
6.1, 95% CI  4.3, 8.7), almost 3 times the risk of sustaining a
knee internal derangement in a game as in a practice (0.57 versus
0.20 per 1000 A-Es, rate ratio  2.9, 95% CI  2.2, 3.8), and
twice the risk of sustaining an ankle ligament sprain in a game
as in a practice (0.76 versus 0.37 per 1000 A-Es, rate ratio 
2.0, 95% CI  1.6, 2.6).
Mechanism of Injury
The 3 primary injury mechanisms—player contact, other
contact (eg, with balls, sticks, ground), and no contact—in
games and practices with division and years combined are pre-
sented in Figure 2. The majority of game injuries (approxi-
mately 60%) resulted from other (stick and ball) contact mech-
anisms. Approximately 26% of game injuries were associated
with no contact and 13% with player contact. Most practice
injuries (64%) involved no contact.
Severe Injuries: 10 Days of Activity Time Loss
The top injuries that resulted in at least 10 consecutive days
of restricted or total loss of participation and their primary
injury mechanisms combined across divisions and years are
shown in Table 6. Time loss of 10 days was, for this anal-
ysis, considered a measure of injury severity. Approximately
15% of game injuries and 13% of practice injuries restricted
the athlete’s participation for at least 10 days. In games, knee
internal derangements (23.1%), finger fractures (9.1%), and
ankle ligament sprains (9.1%) accounted for the largest per-
centage of severe injuries. Concussions represented 5.4% of
severe game injuries. In practices, knee internal derangements
(15.3%), lower leg stress fractures (9.7%), and ankle ligament
sprains (8.2%) were the top 3 severe injury categories.
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Table 5. Most Common Game and Practice Injuries, Women’s Field Hockey, 1988–1989 Through 2002–2003*










Ankle Ligament sprain 118 13.7 0.76 0.62, 0.90
Knee Internal derangement 88 10.2 0.57 0.45, 0.69
Head Concussion 81 9.4 0.52 0.41, 0.64
Upper leg Muscle-tendon strain 60 7.0 0.39 0.29, 0.49
Finger(s) Fracture 56 6.5 0.36 0.27, 0.46
Nose Fracture 45 5.2 0.29 0.21, 0.38
Face Laceration 36 4.2 0.23 0.16, 0.31
Head Laceration 31 3.6 0.20 0.13, 0.27
Patella Patella or patella tendon injury 31 3.6 0.20 0.13, 0.27
Unspecified† Unspecified 29 3.4 0.19 0.12, 0.26
Foot Contusion 25 2.9 0.16 0.10, 0.22
Lower leg Contusion 25 2.9 0.16 0.10, 0.22
Upper leg Contusion 25 2.9 0.16 0.10, 0.22
Pelvis, hip Muscle-tendon strain 24 2.8 0.15 0.09, 0.22
Hand Contusion 22 2.5 0.14 0.08, 0.20
Knee Contusion 21 2.4 0.14 0.08, 0.19
Thumb Fracture 20 2.3 0.13 0.07, 0.19
Lower back Muscle-tendon strain 18 2.1 0.12 0.06, 0.17
Eye(s) Laceration 15 1.7 0.10 0.05, 0.15
Face Contusion 15 1.7 0.10 0.05, 0.15
Mouth Laceration 15 1.7 0.10 0.05, 0.15
Thumb Contusion 14 1.6 0.09 0.04, 0.14
Ankle Contusion 13 1.5 0.08 0.04, 0.13
Finger(s) Contusion 12 1.4 0.08 0.03, 0.12
Hand Fracture 12 1.4 0.08 0.03, 0.12
Knee Muscle-tendon strain 12 1.4 0.08 0.03, 0.12
Practices
Upper leg Muscle-tendon strain 376 26.9 0.67 0.61, 0.74
Ankle Ligament sprain 209 15.0 0.37 0.32, 0.43
Pelvis, hip Muscle-tendon strain 138 9.9 0.25 0.21, 0.29
Knee Internal derangement 109 7.8 0.20 0.16, 0.23
Unspecified† Unspecified 74 5.3 0.13 0.10, 0.16
Lower back Muscle-tendon strain 73 5.2 0.13 0.10, 0.16
Patella Patella or patella tendon injury 58 4.2 0.10 0.08, 0.13
Lower leg Muscle-tendon strain 51 3.7 0.09 0.07, 0.12
Head Concussion 48 3.4 0.09 0.06, 0.11
General body Heat illness 42 3.0 0.08 0.05, 0.10
Lower leg Stress fracture 36 2.6 0.06 0.04, 0.09
Buttocks Muscle-tendon strain 33 2.4 0.06 0.04, 0.08
Knee Tendinitis 30 2.1 0.05 0.03, 0.07
Finger(s) Fracture 27 1.9 0.05 0.03, 0.07
Knee Muscle-tendon strain 25 1.8 0.04 0.03, 0.06
Heel/Achilles tendon Tendinitis 24 1.7 0.04 0.03, 0.06
Lower leg Inflammation 23 1.6 0.04 0.02, 0.06
Knee Inflammation 20 1.4 0.04 0.02, 0.05
*Only injuries that accounted for at least 1% of all injuries are included.
†‘‘Unspecified’’ indicates injuries that could not be grouped into existing categories but that were believed to constitute reportable injuries.
Game Injuries
Starting with the 1996–1997 academic year, value changes for
several ISS variables (ie, mechanism of injury, field location
when the injury occurred, player position, and penalty play sta-
tus), made additional game analyses possible. Figures 3 through
5 and Tables 7 through 10 report game-only data for those years.
Game injury mechanisms in more detail are displayed in Fig-
ure 3. Contact with the ball (29%) and contact with the stick
(19%) were the injury mechanisms for almost half of the game
injuries. Player contact accounted for 14% of game injuries.
Game field location at time of injury is presented in Figure
4. More than two thirds of the game injuries occurred inside
the 25-yd line (41%) or in the area around the goal (26%).
The weighted percentage of game injuries (1996–1997
through 2002–2003) by player position is presented in Figure
5. Percentages were weighted based on the player position
distribution on the field during typical play: goalie  1, de-
fense (backfielders)  3, midfielders  3, and forwards 
4. Rates could not be calculated by player position because
of lack of game exposure data by position. Most game in-
juries occurred among midfielders (28%), whereas the re-
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Figure 2. Game and practice injury mechanisms, all injuries, wom-
en’s field hockey, 1988–1989 through 2002–2003 (n  1220 game
injuries and 2066 practice injuries). ‘‘Other contact’’ refers to con-
tact with items such as balls, sticks, or the ground. Injury mech-
anism was unavailable for 2% of game injuries and 6% of practice
injuries.
Figure 3. Sport-specific game injury mechanisms, women’s field
hockey, 1996–1997 through 2002–2003 (n  1220). Reliable infor-
mation on game injury mechanism was collected starting in 1996–
1997.
Table 6. Most Common Game and Practice Injuries Resulting in 10 Days of Activity Time Loss, Women’s Field Hockey, 1988–1989
Through 2002–2003





Games (15.0% of all injuries required 10 days of time loss)
Knee Internal derangement 43 23.1 No contact
Finger(s) Fracture 17 9.1 Other contact*†
Ankle Ligament sprain 17 9.1 No contact
Thumb Fracture 10 5.4 Other contact*†
Head Concussion 10 5.4 Player contact, other contact*
Other 89 47.8
Total 186
Practices (13.0% of all injuries required 10 days of time loss)
Knee Internal derangement 41 15.3 No contact
Lower leg Stress fracture 26 9.7 No contact
Ankle Ligament sprain 22 8.2 No contact, other contact‡
Upper leg Muscle-tendon strain 14 5.2 No contact
Other 165 61.6
Total 268
*Indicates contact with ball.
†Indicates contact with stick.
‡Indicates contact with surface.
Figure 4. Game field location at time of injury, women’s field hock-
ey, 1996–1997 through 2002–2003 (n  480). The goal area/circle
is exclusive of the area within the 25-yd line on a regulation-size
field. Reliable information on game field location was collected
starting in 1996–1997.
maining injuries were distributed similarly among forwards
(22%), backfielders/defense (24%), and goalies (20%).
The frequency of specific game above-the-neck injuries
and their top 2 mechanisms are shown in Table 7. Above-
the-neck injuries represented approximately one fourth (24%)
of all game injuries. Most above-the-neck injuries resulted
from contact with the ball or stick.
The frequency of specific hand and finger injuries and their
top 2 mechanisms are displayed in Table 8. Ten percent of
all game injuries were associated with the hand. The majority
of these injuries resulted from stick contact.
The top reported game injury sites and types, injury rates,
and confidence intervals for 2 select time periods based on
the phasing in of offsides and corner-hit rule changes in the
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Figure 5. Game injuries by player position, weighted percentage, women’s field hockey, 1996–1997 through 2002–2003 (weighted n 
182). Percentages are weighted based on the distribution of player positions on the field during typical play: goalie  1, backfielders 
3, midfielders  3, and forwards  4. ‘‘Unknown’’ position was given a weight equal to 1. Reliable information on player position at time
of game injury was collected starting in 1996–1997.
Table 7. Above-the-Neck Game Injuries With Most Common Injury Mechanisms, Women’s Field Hockey, 1988–1989 Through 2002–
2003*
Body Part Injuries, No.
Most Common
Mechanism of Injury
Injuries at Each Body
Part Due to Each
Mechanism, %
Ear 3 Contact with ball 66
Contact/collision with another player 33
Eye 22 Contact with stick 45
Contact with ball 45
Face 54 Contact with ball 63
Contact with stick 31
Head 120 Contact with stick 41
Contact/collision with another player 29
Teeth 7 Contact with stick 71
Contact with ball 29
Nose 61 Contact with ball 56
Contact with stick 27
Mouth 17 Contact with ball 53
Contact with stick 41
Jaw (temporomandibular joint) 7 Contact with stick 43
Contact with ball 43
Total 291
*Above-the-neck injuries accounted for 24% of all game injuries during this interval.
sport during the 1995–1996 year are presented in Table 9.
The overall game injury rate declined significantly from 8.65
(95% CI  8.03, 9.28) to 6.91 (95% CI  6.29, 7.53) per
1000 A-Es from the first to the second time periods. Numbers
and rates of ankle ligament sprains, knee internal derange-
ments, and finger fractures declined after this rule change
took effect. However, these decreases were not statistically
significant, as the 95% CIs overlapped between the 2 time
periods. Also not statistically significant, but potentially im-
portant, is the fact that the numbers and rates of concussions
and head lacerations increased from the first to the second
time period. In fact, in the latter time period, concussions
replaced ankle ligament sprains as the most common game
injury in terms of both number and rate.
Select game injuries by player position, field location, in-
jury mechanism, and penalty play status at the time of injury
are broken down in Table 10. Above-the-neck game injuries
were almost equally distributed among positions, with the
exception of goalies, but 69.3% occurred within the 25-yd
line or near the goal, and 77.4% were caused by contact with
the stick or ball. In addition, 33.6% of above-the-neck inju-
ries occurred during a play in which a penalty was called.
Most hand/finger/thumb game injuries occurred to backfield-
ers (39.0%), and almost all (94.9%) were caused by contact
with the stick or ball.
COMMENTARY
Even though field hockey is one of the most popular sports
worldwide, very little recent descriptive injury epidemiology
has been published on the sport.3–6 These data from the
NCAA ISS constitute an important contribution to the liter-
ature and provide critical information that can be used to
promote injury prevention efforts in the sport. Overall, these
data indicate that injury rates declined in the sport over these
years, and catastrophic injuries were rare. Specifically, game
injury rates have shown a significant average annual 2.5%
decline over 15 years, and practice injury rates did not
change in either direction. However, these data also highlight
several issues that may be amenable to injury prevention ini-
tiatives, making the sport even safer and, subsequently, more
enjoyable.
These NCAA data on field hockey injuries are unique, in that
no other authors have used standardized case definitions for in-
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Table 8. Game Finger and Hand Injuries With Most Common Injury Mechanisms, Women’s Field Hockey, 1996–1997 Through 2002–
2003*
Body Part Injuries, No.
Most Common
Mechanisms of Injury
Injuries at Each Body Part
Due to Each Mechanism, %
Finger/thumb 87 Contact with ball 49
Contact with stick 48
Hand 39 Contact with stick 51
Contact with ball 31
Total 126
*Finger and hand injuries accounted for 10% of all game injuries during this interval.
Table 9. Most Common Women’s Field Hockey Game Injuries Before (1988–1989 through 1995–1996) and After (1996–1997 through
2002–2003) Select Rule Changes*







Game injuries, 1988–1989 through 1995–1996
Ankle Ligament sprain 78 10.54 0.91 0.71, 1.11
Knee Internal derangement 52 7.03 0.61 0.44, 0.77
Finger Fracture 38 5.14 0.44 0.30, 0.59
Head Concussion 38 5.14 0.44 0.30, 0.59
Upper leg Muscle-tendon strain 32 4.32 0.37 0.24, 0.50
Nose Fracture 23 3.11 0.27 0.16, 0.38
Face Laceration 23 3.11 0.27 0.16, 0.38
Upper leg Contusion 19 2.57 0.22 0.12, 0.32
Patella Patella or patella tendon injury 19 2.57 0.22 0.12, 0.32
Lower leg Contusion 17 2.30 0.20 0.10, 0.29
Total injuries 740 100.00 8.65 8.03, 9.28
Total exposures 85 508
Game injuries, 1996–1997 through 2002–2003
Head Concussion 43 8.96 0.62 0.43, 0.80
Ankle Ligament sprain 40 8.33 0.58 0.40, 0.75
Knee Internal derangement 36 7.50 0.52 0.35, 0.69
Upper leg Muscle-tendon strain 28 5.83 0.40 0.25, 0.55
Nose Fracture 22 4.58 0.32 0.18, 0.45
Finger Fracture 18 3.75 0.26 0.14, 0.38
Head Laceration 15 3.13 0.22 0.11, 0.33
Face Laceration 13 2.71 0.19 0.09, 0.29
Patella Patella or patella tendon injury 12 2.50 0.17 0.07, 0.27
Pelvis/hip Muscle-tendon strain 11 2.29 0.16 0.06, 0.25
Total injuries 480 100.00 6.91 6.29, 7.53
Total exposures 69 478
*In 1996, provisional new rules (placement of corner shots and no offsides) were implemented in collegiate women’s field hockey. The rules
became permanent in 1998.
juries or exposure classification in a clearly defined population
of collegiate athletes for such a prolonged period of time. Earlier
researchers reported on mixed populations (ie, recreational, scho-
lastic, and elite players) and the findings, therefore, may not be
directly comparable. Despite this, comparisons with other field
hockey injury studies can be made with caution. Not surprisingly,
injury rates per 1000 A-Es in US high school girls’ field hockey4
are lower (practices  1.4, games  4.9) than reported here for
collegiate field hockey players (practices  3.7, games  7.9),
but the body-site distribution and major types of injury are sim-
ilar. In a study of ankle injuries in 4 sports among 901 high
school and collegiate athletes, Beynnon et al7 reported that in-
version ankle ligament injuries accounted for a lower proportion
of practice injuries (4.8%) than in these ISS data (10.2% for ankle
ligament sprains) but a higher rate (0.97 per 1000 person-days
versus 0.41 per 1000 A-Es in the ISS). Junge et al6 reported
competition-only injuries for the 2004 Olympic Games; however,
only 8 injuries were reported and, thus, it is difficult to compare
injury rates based on these small numbers. One notable finding,
however, is that 6 of the 8 Olympic Games injuries were to the
head or hand and finger regions, both of which are frequently
injured body sites in NCAA field hockey. Differences among the
studies may be related to the different exposure classifications
used (eg, person-day, A-E, player-hour), different case definitions
(time loss, required medical treatment, etc), small sample sizes,
and possible true variations in injury rates among collegiate and
elite field hockey programs.
The most comprehensive and recent study on field hockey
injuries is from a Canadian sample of 161 players, including
high school, club/recreational, collegiate, and national team
members.3 Despite differences in injury definition (defined as
‘‘acute injuries’’ without mention of time loss or need for med-
ical attention) and exposure classifications (athlete-year), the
results are strikingly consistent with the ISS findings in that
head and face injuries, upper extremity fractures, and ankle
sprains were common. Murtaugh3 was also the first to high-
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Table 10. Breakdown of Select Women’s Field Hockey Game
Injuries by Position, Location on the Field, Injury Mechanism,












Forward 45 32.8 17 28.8
Midfield 43 31.4 14 23.7
Defense/backfield 40 29.2 23 39.0
Goalie 4 2.9 0 0.0
Unknown 5 3.6 5 8.5
Location at time of injury
Goal 41 29.9 15 25.4
Within 25 yd-line 54 39.4 27 45.8
Other 42 30.7 17 28.8
Mechanism of injury
Contact with another
player 27 19.7 0 0.0
Contact with ball 64 46.7 29 49.2
Contact with stick 42 30.7 27 45.8
Contact with goal 1 0.7 0 0.0
Contact with surface 2 1.5 3 5.1
Unknown 1 0.7 0 0.0
Penalty called
Yes 46 33.6 10 16.9
No 91 66.4 49 83.1
Total 137 59
*‘‘Above the neck’’ includes injuries to the head, face, eye, ear, teeth,
nose, mouth, and jaw. ‘‘Hand/finger’’ includes injuries to the hand, fin-
gers, and thumb. Reliable information on game injuries regarding field
location, player position, mechanism, and whether a penalty was called
on the play during which the injury occurred was collected starting in
1996–1997.
light different injury rates by player position, with goalies,
midfielders, and multiposition players having the highest in-
jury rates. We could not calculate injury rates by position be-
cause exposure data by player position were lacking, but back-
fielders/defense (24%) and midfielders (28%) had the highest
weighted proportion of all injuries. (Weighted percentages
were based on the distribution of player positions during typ-
ical play: goalie  1, backfielders  3, midfielders  3, and
forwards  4.) In both studies, however, ankle injuries ac-
counted for a large number of injuries per year; thus, they are
an important target for injury prevention initiatives in the sport
of field hockey. In contrast to the ISS data reported here, Mur-
taugh3 noted a much higher frequency of low back pain: 54%
of players reported low back pain anytime during the season.
This may be because (1) the data collection instrument Mur-
taugh3 used had a separate, specific question regarding low
back pain and injury, and (2) the NCAA ISS may not be sen-
sitive enough to consistently detect all chronic/overuse injuries
such as low back syndrome, medial tibial stress syndrome, etc.
Chronic overuse injuries may not always restrict the player
from playing or practice for at least 1 day, a requirement of
the case definition used in the NCAA ISS.
A statistically significant drop in game injury rates occurred
from the early years (1988–1989 through 1995–1996) to the
later years (1996–1997 through 2002–2003). This time period
coincides with important rule changes, the beginning of tech-
nological advances in material design for sticks and protective
equipment, and the increase in play on artificial surfaces in
field hockey. Elimination of the offsides rule and a change in
the long corner-shot location (from the corner to the sideline)
were designed to encourage offense, leading to a more fast-
paced game with fewer stops and starts, and have allowed the
referees to keep the game moving. Both of these rules were
experimentally introduced in 1996 and became permanent in
1998.8 During the 1990s, traditional wood hockey sticks were
replaced with lighter and stronger sticks made from composite
materials. In addition, the shin guards, which used to be made
only of molded foam, are now covered with a hard plastic
shell. Play on faster and smoother artificial surfaces, together
with rule changes (offsides and corner hits) and equipment
advances, however, may have contributed to an increase in the
tempo of the game, which some experts speculate may actually
lead to higher injury rates.3,9 Another contributing factor may
be that with the faster play and technology advances in equip-
ment, the ball is being elevated off the field more now than
10 to 12 years ago. In contrast, the elimination of offsides may
have resulted in a more wide-open field, effectively reducing
field congestion10 and possibly reducing injury rates. Although
the overall game injury rate declined after these rules were
introduced, possibly fueled by drops in the rates of ankle (lig-
ament sprain), knee (internal derangement), and finger (frac-
ture) injuries, the rates of head injuries (concussions and lac-
erations) did increase over time and may be related to the
increased pace of the game, resulting from rule and equipment
technology changes (Table 9).
Overall, and across all 3 divisions, preseason practice injury
rates were approximately 3 times higher than practice injury
rates during the regular and postseason time periods. This may
reflect a true difference in injury rates, possibly related to lack
of appropriate conditioning and fitness at the beginning of the
season for some players. Even though many players may par-
ticipate in running and weight lifting in the summer prior to
preseason practice, because of the specificity of the sport of
field hockey (bent-over posture, sprinting, cutting, etc), this
conditioning may not adequately prepare them for the intensity
and quantity of preseason practice activities.
Although researchers have expressed concern about the rela-
tively high frequency of ocular and dental injuries in the
sport,3,11,12 these specific injuries do not seem to be overrepre-
sented in the NCAA athlete population. However, the total num-
ber and rate of injuries occurring to the head and face, including
concussions, are of concern. Not only did concussions account
for more than 5% of severe game injuries (10 days of time
loss), the risk of sustaining a concussion in a game was 6 times
higher than in practice (rate ratio  6.1, 95% CI  4.3, 8.7).
Covassin et al13 also reported a similar disparity in concussion
rates between field hockey games and practices from 3 years of
NCAA data. This disparity may be related to the intensity of
game play compared with practice play: specifically, greater fre-
quency of contact among players during games. Field congestion,
within 25 yd of the goal, has been implicated as a potential
contributor to the frequent head and face injuries.3 Although
NCAA data on field location of injuries have only been reliably
available since 1996–1997, these data support this suggestion:
87% of all injuries and 69% of head and face injuries occurred
while the player was in the goal area/circle or within the 25-yd
line. Yard and Comstock12 also highlighted the preponderance of
facial injuries in field hockey; 26% of injuries were to the head
and/or face in their study of sport-related injuries treated in US
emergency departments.
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Figure 6. A typical corner shot during field hockey play showing the field congestion confined to a small part of the field in front of the
goal and within the 25-yd line (circle) and a player trapping the ball with her stick for a shot-on-goal attempt (arrow). Field congestion
and the practice of trapping the ball have been speculatively associated with an increased risk of injuries, particularly to the head/face
and hand/finger.
Because of the potentially serious long-term or permanent
effects (eg, reduced vision or blindness, loss of permanent
teeth, disfigurement from facial lacerations, memory defi-
cits), identifying potential prevention strategies for head and
facial injuries is an important goal. Currently, the only above-
the-neck equipment required for nongoalie collegiate field
hockey players is a mouth guard. Some experts have sug-
gested helmets become standard equipment for field hockey,
whereas others argue this would change the nature of the
game, possibly increasing player-to-player contact, speed,
and intensity, which could ultimately increase the injury
rate.3 As of 2005, women’s lacrosse has mandated protective
goggles in an attempt to reduce the relatively high rate of
eye injuries in the sport (http://www.uslacrosse.org/news/2
004/eyewearupdate.phtml). Because these data indicate that
the entire head and face are at risk for injury in field hockey,
rather than just the eyes, a helmet with a full face mask, as
opposed to goggles only, may have the potential to effec-
tively reduce these injuries. However, helmets cannot com-
pletely protect against concussion, an injury on the rise in
field hockey players. It is unclear if the increase in concus-
sions is a true increase or if it is related to better diagnosis
and advances in head injury assessment. Resistance to man-
dated head and facial protective equipment within the sport
is likely to be considerable,14 and the benefits of injury re-
duction will need to be weighed against the potential negative
effects (eg, increased ‘‘roughness’’ and reduced vision) be-
fore a rule change will be feasible. In February 2007, the
NCAA Field Hockey Committee recommended allowing (but
not requiring) appropriately tested protective eyewear for all
field players starting in the 2007–2008 season.
It is still difficult to tease out the possible effects of the
offsides and corner-hit rule and equipment changes on injury
rates. The fact that most above-the-neck game injuries oc-
curred near the goal or within the 25-yd line (69.3%) and were
caused by contact with the ball or stick (77.4%) indicates that
field congestion may still be a factor related to these types of
injuries. Another issue is that 33.6% of these same above-the-
neck game injuries occurred during a play in which a penalty
was called. Unfortunately, information in the NCAA ISS is
insufficient to determine what types of penalties were called
at the time an injury occurred. This information is essential
for determining the need for possible rule changes. Future au-
thors should focus on identifying the specific types and in-
stances of injuries that may be preventable through rule and
equipment changes.
In this report, finger/thumb fractures alone accounted for
almost 15% of severe game injuries, and most of these were
caused by contact with the ball or stick. These hand and finger
injuries are important in that they may be underestimated in
terms of severity and long-lasting sequelae. Fractures and ten-
don injuries of the hand resulting from any trauma (not just
sports injuries) can result in significant long-term and perma-
nent disability and have been associated with permanent loss
of motion and function, osteoarthritis, work sick leave, lost
productivity and disability, reduced general health status, and
high societal costs.15,16 Thus, it is important to understand the
relatively high rates of hand and finger injuries in the sport of
field hockey, particularly in terms of preventability.
Field hockey players may be more prone to hand injuries
than players in some other sports because of selected inherent
aspects of the game. In field hockey, the bent-over posture is
used for dribbling and shooting the ball. This posture may
place the player’s hands (the head and face, too) closer to the
ground, which may make it easier to sustain trauma from other
players’ sticks or cleats or a ball during normal play. In areas
of congestion, such as in front of and near the goal, players
may easily have their hands crushed between 2 sticks, a player
and a stick, or a player and the ground (Figure 6). Before
2003, game rules required that during a penalty corner, the
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ball come to a complete stop outside the circle before a shot
on goal,8,9 which led players to use the stick to ‘‘trap’’ the
ball against the ground to stop it. This technique may still be
used in other parts of the game and puts the hands and fingers
at considerable potential for injury. Large, full-coverage
gloves, such as those worn by ice hockey and men’s lacrosse
players, are not feasible in field hockey because they may neg-
atively affect the grip and stick-handling ability. However,
close-fitting, posteriorly padded gloves are an option that could
potentially prevent some finger and hand injuries in field hock-
ey. Except for goalies, no equipment is mandated to protect
the hands in field hockey, although wearing gloves is allowed.
To date, the effectiveness of wearing padded gloves to reduce
hand and finger injuries is not known. Interestingly, no hand/
finger injuries were recorded by goalies for the years when
position information is available, indicating that they may be
protected from severe hand injuries by wearing gloves. Given
the high rates of severe hand injuries reported here, future
consideration of mandating hand protection for all positions in
field hockey may be warranted.
Ankle ligament sprains accounted for 14% of game injuries
and 15% of practice injuries and also were the third most-
common injury for both practices and games resulting in 10
days of activity time loss (Tables 5 and 6). Neuromuscular and
balance training programs and prophylactic ankle taping or
bracing are both effective in reducing the risk of ankle injury,
by as much as 50%, particularly for athletes with a history of
a prior ankle sprain.17,18 Despite the known effectiveness of
these interventions, how completely they are implemented in
collegiate athletes is unknown. Identifying athletes at high risk
for repeated ankle injuries through preseason injury history
surveys, orthopaedic screening, and functional field testing for
neuromuscular deficits and implementing a comprehensive an-
kle injury prevention program should be the standard of care
for any athletic population participating in running, jumping,
and twisting sports. At the minimum, athletes with a history
of ankle sprains should be offered prophylactic taping or brac-
ing and appropriate conditioning programs that incorporate
balance training exercises. Prophylactic ankle taping or brac-
ing may be most important for game situations, because these
data indicate that the risk of ankle injury in games was twice
as high as during practices.
Field hockey slowly continues to grow in popularity in the
United States, both at the high school and collegiate levels.
Although some risk of injury is inherent with sport partici-
pation, an important goal is to make sports as safe and exciting
as possible through injury prevention. The NCAA ISS is an
excellent foundation from which to develop and test evidence-
based injury prevention strategies. These data indicate possible
areas for future injury prevention initiatives in field hockey,
including potential rule changes (eg, to prevent field conges-
tion), equipment modifications (eg, mandating helmets and
padded gloves), and additional conditioning programs (eg,
neuromuscular balance training).
DISCLAIMERS
The findings and conclusions in this article are those of the
authors and do not necessarily represent the views of the Cen-
ters for Disease Control and Prevention.
The conclusions in the Commentary section of this article are
those of the Commentary authors and do not necessarily repre-
sent the views of the National Collegiate Athletic Association.
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